Differential alteration of heat shock protein 90 in mice modifies glucocorticoid receptor function and susceptibility to trauma.
Heat shock protein 90 (Hsp90), encoded by the murine hsp84 and hsp86 genes in mice, is a pivotal regulator of glucocorticoid receptor (GR) function in the hypothalamus-pituitary-adrenal axis and affords stress protection. To explore the underlying molecular mechanisms of strain susceptibility to traumatic stress, we investigated the alteration by Hsp90 of the function of the glucocorticoid-glucocorticoid receptor (GC-GR) pathway in attenuating stress responses in C57BL/6 and BALB/c mice using the whole-body blast injury (WBBI) model. We found that C57BL/6 mice had a lower WBBI-induced mortality, higher nuclear GR level, and higher glucocorticoid-response element (GRE) binding activity than BALB/c mice. This study is the first report identifying four genetic variations of the murine hsp84 gene: 226A>C, 996G>C, 1483G>C, and 2000G>T. These nucleotide changes occur in the functional domains associated with the nuclear/cytosolic translocation of GR, GR-Hsp90 interaction, ATP binding, and self-dimerization of Hsp90, respectively. Further, we used a specific Hsp90 inhibitor, geldanamycin (GA), to assess the role of Hsp90 in the discriminative traumatic response in C57BL/6 mice. Pretreatment with GA reduced nuclear GR levels and GRE binding activity, and enhanced WBBI-induced mortality. These findings suggest that Hsp90 may underlie the strain-selective (C57BL/6 versus BALB/c) susceptibility to WBBI by mediating the nuclear translocation of GRs and GRE binding. Thus, pharmacological manipulation of Hsp90 may represent a therapeutic strategy to modify the function of the GC-GR pathway and traumatic stress response.